Squirrel monkey corticosteroid-binding globulin: primary structure and comparison with the human protein.
Squirrel monkey (Saimiri sciureus) corticosteroid-binding globulin (CBG) is the product of a 1.6-kilobase mRNA in the liver. Analyses of two overlapping cDNAs revealed that the squirrel monkey CBG precursor comprises 406 amino acids, the first 22 residues of which exhibit 91% identity with the human CBG leader sequence. The mature form of squirrel monkey CBG, therefore, very likely comprises 384 amino acids and has a polypeptide mol wt of 42,854. Compared to human CBG, the squirrel monkey protein contains an additional residue (threonine) at position 144, and the two proteins exhibit 86% sequence identity if this is taken into account. Squirrel monkey CBG contains five consensus sites for N-glycosylation, four of which are located in analogous positions in human CBG, and has two cysteine residues in the same relative positions as the cysteines in human CBG. Unlike CBG in most other species, squirrel monkey CBG appears to circulate as a dimer, and its affinity for glucocorticoids is remarkably low. We, therefore, expressed cDNAs for human and squirrel monkey CBGs in Chinese hamster ovary (CHO) cells and compared the physico-chemical properties of the products with those of the corresponding serum proteins. Squirrel monkey CBG is produced by CHO cells as a dimer, and its subunit size heterogeneity is similar to that associated with CBG in serum. In addition, the cortisol-binding affinity of squirrel monkey CBG produced by CHO cells is similar to that of the natural protein and is 5- to 8-fold lower than that of natural or recombinant human CBG. Mutants in which a threonine at position 144 was either added to human CBG or subtracted from squirrel monkey CBG were also expressed in CHO cells. This demonstrated that this additional amino acid in the squirrel monkey CBG sequence may actively contribute to its propensity for spontaneous dimerization, but does not account for its relatively low steroid-binding affinity.